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The present Invention relates to ketones sub- - tlonal derivative of proplonic acid. They corre-
stituted by modified propionic acld radicles and spond to the general formula
a process of producing same. CH—~CHy—X

We have found that ketones substituted in
a-position to the keto group by two radicles of §
a nitrogenous functional derivative of propionic CHy—CHr~X
acld, may be prepared very easily and with good
ylelds by causing one molecular proportion of a
ketone containing In «-position to the keto group
at least one CHa-group fto act on more than one 190
molecular proportion of a nitrogenous functional -

R—-é—C 0—R,

wherein R stands for an alkyl, aralkyl or aryl
radicle, wherein Ri stands for an alkyl, aralkyl
or aryl radicle or for

derivative of acryllc acld, e. g. acrylic acid nitrile CH—CH—X
or acrylic acid amides, In the presence of an alka- —JJ—R
lne catalyst. CH—CH—X

Bultable ketones of the said kind are for exam- 13
ple purely aliphatle or cycloaliphatic ketones,
such as methyl ethyl ketone, diethyl ketone,
methyl 1so-butyl ketone, cyclohexanone, methyl
cyclohexanone, cyclopentanone, acetyl acetone,
acetonyl acetone, and ketones containing all- 2¢
phatic as well as aromatic radicles, such as ethyl
phenyl ketone, phenyl benzyl ketone or benzoyl
acetone.

The reaction consists in the addition of at least
two molecular proportions of the acrylic acid de- °3
rivative to one molecular proportion of the ketone
and proceeds in accordance with the following
equation showing the reaction between acrylie
acld nitrile and methyl ethyl ketone:

or wherein R and R1 may be members of a sat-
urated carboxylic ring, and wherein X stands
for & modified carboxyllc acld group conialning
nitrogen, e, g. the nitrile group or an amide group.

In addition to these addition products of two
molecules of an acrylle aclid derlvative to one
CHz-group, there may be formed as by-products
in some cases small amounts of compounds
formed by the addition of one molecule of the
acrylie acid derivative to one CHa-group. Gen-
erally speaking, the bimolecular addition prod-
ucts are almost exclusively formed even If using
only a slight excess of the acrylic acld deriva-
tive over the ketone. TUnder these conditlons
30 only part of the ketone will react, the remaining

2 CU=CU—CN+CH—~CH—C0—CH; amount being left unchanged, It is, therefore,
CH—CHs—CN preferable to use at least two molecular propor-
. cm—é—c O—CH, tions of the acryllc acld derivative for one molec-
‘ ular proportion of the ketone.
Hy—CH—CN 335 The monomolecular additlon products may
e~ (di-w~cyanethyl) -ethyl methyl ketone. J easily be converted into bimolecular addition

If the ketone used as starting material contains products by bringlng them into contact with the
more than one CHa-group in «-position to a keto acrylic acid derivatives in the presence of alka-
group, there may be added two molecules of line catalysts. It is also possible to add these
acrylic acld derivative for each of those CHz- ,, monomolecular addition products to the starting
groups. Thus, cyclohexanone may add four materials used in the practice of our invention,

molecules of acryllc acid nitrile according to the The addition of the acrylic acid derivatives to
following equation: ketones contalning CHa-groups proceeds so
co NC—CH—CH €0 CH—CH—CN
A DR N
4 {I—=CH—CN+CHy CH; —— Y 0\
EI y Hy NC—CHr—CHjy l L CH+—CHr—CN
CH: 13! / H)
CHs
2.6-tetra-{w-cyanethyl) -cyclohexanone smoothly that the reactlon may be started by

slmply adding one of the starting materials to

The reaction products constitute ketones which the other starting material admixed with the
are substituted In at least one a-position to the catalyst. The reactlon proceeds with the evolu-
keto group by two radicles of a nitrogenous func- 55 tion of heat. Since the acrylic acld derivatives
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are llable to be polymerized at high temperatures,
temperatures exceeding about 100° C, preferably
those exceeding 70° C should not be used. In or-
der to avoid the polymerization of the acrylic acld
derivatives, substances prohibiting the polymeri-
zation, e. g. copper or hydrogquinone, may be pres-
ent. If necessary, the reaction mixture has to bz
cooled during the reaction. When the vigor of
the reaction has abated, it may be suitable to
gently heat the reaction mixture In order to ac-
celerate the reaction. The reaction may he car-
ried out in the presence of inert sclvents or dilu-
ents.

Various slkallne substances may serve gs the
cafalyst. Thus, the alkali and alkaline earth
metals themselves and thelt compounds having
an alkaline reaction are suitable, for example
thelr oxlides, hydroxides or alcoholates. Basic
nitrogen compounds may also be used, as for ex-
ample pyridine. The amount of catalyst to be
used may be very small; generally speaking few
per cents or less than one per cenf thereof, cal-
culated on the amount of the ketone are suffi-
clent. It is not necessary and does not offer any
advantage to use an amount corresponding to
more than 10 per ¢ent of the acid derivative,
When using alkall metals as the alkaline catalyst,
the course of the reaction is even unhfavorsbly
affected by using large amounts, &. g. more than
50 per cent, of the catalyst.

The products obtalnable according to our in-
vention may be used for the production of keto
dicarboxylic aclds by saponifying the modified
carboxylic acld group. The esters of these keto
dicarboxylic acids are most suitable as plasticig-
ers or solvents,

The followlng examples will further illustrate

how our inventlon may be carrled out In prac-
tice. The Inventlon, however, is not restricted
to these examples. The parts are by weight,

Ezxample I
210 parts of acrylic acid nitrile are aliowed to
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flow slowly at 40° C into a solution of 100 paris
of cyclohexanone In 200 parts of benzene, to
which 0.2 part of metallic sodium has been added,
while stirring. The addition product is formed
at once; 1t deposits in solid form in the course
of the reaction. Finally there is obtained a thick
pulp of crystals. The crystals are flltered off
and washed with methanol. The yield amounts
to 250 parts. After recrystallization from glacial
ficetti¢e acld, the compound melts at 160° C. It
contalns four molecules of acrylic acid nitrile for
one molecule of cyclohexanone and corresponds
to the formula:
NO~CH—~CHs

co CH2—~CH;—CN

CII:—CT:—CN
NG--CHr'—CH:/lEEs /Cﬁ> T

CHa

The same compound may be obtained when re-
placing the metallic sodlum by 1 part of finely
divided sodium hydroxide.

Erampie 2

108 parts of acrylic acid nitrile are allowed to
acl on & mixture of 72 parts of meihyl ethyl
ketone with 0.2 part of metallic sodium at 30-40°
C while stirring. The mixture is then allowed to
stand for some hours, It is diluted with acetone,
and carbon dioxide is Mtroduce until it is no
longer absorbed. The mixture is flltered off and
the filtrate distilled. There are obtained 80 parts
of & fraction boiling at 200-203°C. under 1.5 mil-
limeters pressure which solidifies to form crystals
melting at 60-62° C. The compound c¢orresponds

to the formula:
CHr—~CHrCN
CHp—~C—C 0-~CH)y
H;—CHr—CN
t+ (dl-o~cyanethyl) ~ethyl methyl ketone.
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